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Five types of avulsion of the insertion of flexor
digitorum profundus tendon have been des-
cribed1—13,15,16 (Fig. 1). Type 1 is an avulsion with-
out fracture, with the tendon retracting into the
palm. Primary tendon repair (with a pull-out
suture) should be done within 10 days, before
tendon shortening and collapse of the flexor sheath
occur. In type 2 avulsion, a small fleck of bone is
avulsedwith the tendon,which retracts to the level
of the proximal interphalangeal joint. Repair is
possible within the first few weeks. Type 3 injuries
have a large bony fragment (the bony fragment is
extraarticular in type 3a and intrarticular in type
3b), which prevents retraction beyond the A4
pulley. Repair of type 3a avulsions is possible even
after a delay of few months. However, early repair
of type 3b should be performed to avoid joint
incongruity. Types 4a and 4b are similar to types
3a and 3b, respectively (avulsions with a large bony
fragment), but there is a simultaneous avulsion of
the tendon from the bony fragment, which allows
tendon retraction into the palm. Both type 4 inju-
ries should be repaired within 10 days because of
the significant tendon retraction. In type 5 injuries,* Fax: +9661 467 9493.
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Open access under CC BY-NC-ND liceprofundus avulsions also occur with an attached
osseous fragment; but there is a concomitant frac-
ture of the distal phalanx (the fracture is extra-
articular in type 5a and intraarticular in type 5b).
Type 5 injuries are rare and are more complicated
to manage because stability of the distal phalanx
and congruity of the distal interphalangeal joint
should be obtained prior to fixation of the avulsed
osseous fragment.
All previous reports of flexor profundus avulsions
were mostly closed injuries and the avulsed osseous
fragment (in types 3, 4 and 5) was always available
for fixation into the distal phalanx.1—13,15,16 In
this paper, the author presents a case of an open
flexor digitorum profundus avulsion with a large
osseous fragment and in which the osseous frag-
ment was missing and hence was not available for
fixation.Case report
A 28-year-old man fell on a sharp object resulting in
an open injury to the left little finger. Clinical
examination showed a volar wound near the distal
interphalangeal joint crease and loss of flexion of
the distal phalanx. The injury was similar to type 5a
but the avulsed osseous fragment (site of insertion
of the tendon) was missing (Fig. 2a).nse.
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Figure 1 Classification of the avulsion of the insertion
of the flexor digitorum profundus tendon (modified from
Al-Qattan,1 with permission from Elsevier).
Figure 2 (a) Avulsion of the insertion of the flexor digitor
fracture of the distal phalanx. Note the missing osseous fragme
inserted. (b) A radiograph after k-wire fixation of the fracture
(c) Appearance of the healed fracture immediately after remo
the bony defect has reossified except at the site of the newSurgery was performed on the same day of injury.
A k-wire was used to fix the extraarticular fracture
of the distal phalanx (Fig. 2b). The retracted flexor
tendon was brought to the wound and sutured with
3/0 polypropylene to the remaining part of the
distal phalanx at the site of the osseous defect.
Post operatively, the patient was allowed to actively
flex the finger (against no resistance) at the prox-
imal interphalangeal and metacarpophalangeal
joints. Hyperextension of the digit was prevented
by an extension-blocking splint. The k-wire was
removed in 6 weeks (Fig. 2c) and physiotherapy
exercise to the distal interphalangeal joint wasum profundus tendon with a concomitant extraarticular
nt from the distal phalanx to which the tendon is normally
and reinsertion of the flexor tendon into the bony defect.
val of the k-wire. (d) Appearance 6 months later. Most of
insertion of the profundus tendon.
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reossified (Fig. 2d) and the total activemotion of the
interphalangeal joints was excellent (1608) as per
the grading of Strickland and Glogovac.14Discussion
The main reason for classifying flexor profundus
avulsion injuries is its impact on management and
determining the timing of surgical reconstruction.
The current case report does not fit any of the
previous types (Fig. 1). First, the injury is open,
and hence immediate repair is mandatory. Second,
the large osseous fragment to which the profundus
tendon normally inserts was missing and hence was
not available for fixation. Instead, the tendon end
was reinserted to the remaining part of the distal
phalanx at the site of osseous defect. The most
complicating factor in the management of our case
was the missing large bony fragment. Therefore, all
flexor profundus tendon avulsions with a large oss-
eous fragment (Types 3, 4 or 5) in which there is loss
of the fragment should be grouped in a separate
category (type 6). Salvage of the distal inter pha-
langeal joint is possible if the missing osseous frag-
ment is extraarticular as shown in the current case
report. However, fusion of joint may be necessary if
the missing fragment is intraarticular.References
1. Al-Qattan MM. Type 5 avulsion of the insertion of the
flexor digitorum profundus tendon. J Hand Surg 2001;26B:
427—31.2. Boyes JH, Wilson JN, Smith JW. Flexor tendon ruptures
in the forearm and hand. J Hand Surg 1960;42A:
637—46.
3. Buscemi MJ, Page BJ. Flexor digitorum profundus avulsions
with associated distal phalanx fracture. A report of four
cases and review of the literature. Am J Sports Med
1987;15:366—70.
4. Chang WHJ, Thomas OJ, White WL. Avulsion injury of
the long flexor tendons. Plast Reconstr Surg 1972;50:
260—6.
5. Cheung KMC, Chow SP. Closed avulsion of both flexor tendons
of the ring finger. J Hand Surg 1995;20B:78—9.
6. Hussain M, Riordan C, Cronin K. Avulsion of the insertion of
the flexor digitorum profundus tendon (letter). J Hand Surg
2002;27B:296.
7. Katzman BM, Caligiuri DM, Klein DM. Another type of
profundus tendon avulsion combined with an extrarticular
fracture of the terminal phalanx. J Hand Surg 1997;22B:
546—7.
8. Kevu JE, Calder SJ, Clearly JE. Complete avulsion of the
palmar cortex of the distal phalanx. J Hand Surg 1996;21B:
758—9.
9. Lanzetta M, Conolly WB. Closed rupture of both flexor
tendons in the same digit. J Hand Surg 1992;17B:
479—80.
10. Leddy JP. Avulsins of the flexor digitorum profundus. Hand
Clin 1985;1:77—83.
11. Le TB, Hentz A. Hand and wrist injuries in young athletes.
Hand Clin 2000;16:597—607.
12. Smith JH. Avulsion of a profoundus tendon with simultaneous
intraarticular fracture of the distal phalanx–—case report. J
Hand Surg 1981;6:600—1.
13. Stamos BD, Leddy JP. Closed flexor tendon disruption in
athletes. Hand Clin 2000;16:359—65.
14. Strickland JW, Glogovac SV. Digital function following flexor
tendon repair in zone II. A comparison of immobilization and
controlled passive motion techniques. J Hand Surg
1980;5:537—43.
15. Watts AMI, Aslam S, Page RE. Avulsion of the insertion of the
flexor digitorum profundus tendon (letter). J Hand Surg
2002;27B:395—6.
16. Wenger DR. Avulsion of the profundus tendon insertion in
football players. Arch Surg 1973;106:145—9.
